System analysis in multiple dose kinetics: evidence for saturable tubular reabsorption of the organic cation N1-methylnicotinamide in humans.
The renal clearance of N1-methylnicotinamide (NMN) was studied in 8 young women at physiological steady state and at steady state following a combined loading bolus and iv infusion. Urinary NMN concentrations were determined using a new HPLC method, plasma levels by a conventional fluorescence method. At physiological levels net tubular secretion of NMN was evident due to a renal fractional excretion, i.e., a ratio of renal NMN clearance to creatinine clearance, above unity. Increasing plasma concentrations lead to an increase in the fractional excretion, indicating saturation of the underlying tubular reabsorption process. Binding to plasma proteins was excluded by ultra-filtration experiments. Clearances measured at physiological levels were about one half of the maximum renal clearance attained following the infusion. This maximum value was approximately six times the creatinine clearance and may be a useful approximation of the renal plasma flow. System analysis, including a novel method to calculate the net response following a multiple input, was used to determine the pharmacokinetic system parameters.